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Abstract. Formal approach has been attracted in software development. We focus on JML which is a
behavioral interface specication language for Java based on Design by Contract. In this paper, we propose
Variable Coverage, a set of metrics for quality of contracts described by JML. Software quality will be able
to be measured more correctly using Variable Coverage because the metrics judge whether the contracts are
enough or not.
?? ????
Design by Contract??? DbC?[1]???????
??????????????????????????
Java????? JML (Java Modeling Language) [2]??
UML ????? OCL (Object Constraint Language)
[3]???????????????????
Java?????JML??????????????
??????????????? [4]?
????????????????????????
??????????? 1? JML?????????
?????????????????????????
?????????????????????????
??????? 1??????
??? DbC??????????????????
??????????????
?? 1 ?????????????????
?? 2 ??????????????????????
?? 3 ?????????????????????
?????
?? 1??????JMLrac[5]???????????
ESC/Java2[6]???????????????????
?????????????????????????
????????????
?? 2?????????????????????
??? 2?????????????????????
y ???? ??????????
Graduate School of Information Science and Technology, Os-
aka University
? 1: ?????????????????????
????? ?????? ????????
? ? ?
? ? ?
? ? ??
? ? ?
?? ? ??
?? ? ??
?????????????????????????
??????
?? 3?????????????????????
?????????????????????????
?????????
?? ????
2.1 ?????
?? [4]???Mutation Coverage??? JML???
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
??????????????????????????
??????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
???????????????Mutation Coverage ?
?????
2.2 ????????????
????????????????????????
???????? [7]????????????????
????????? (1)??????????(2)??
??????????????(3)?????????
??(4)?????????? 4???????????
?????????????????????????
?????????????????????????
?????????????????????????
???????????????
?? JML
Java Modeling Language(JML)[2]???Java???
?????????????????????????
?????????????????????????
?????????????????????????
????????
JML?????????????????????
????????????????????????
?????????????? JML????????
????? 1????balance???????????
??????deposit(int)?????????????
??withdraw(int)????????????????
?????????
????????????????????????
????????@requires???????deposit(int)
??????????????? 0?????????
?????????????????????????
??????????????????deposit(int)?
?????????????????????
?????????????????????????
?????????????????????@ensures
??????????? \result ?????????
??deposit(int)?????????????????
\old(balance)??????? amount???????
?????? balance???????????????
?????
???????????????????????
???????????@assignable???????de-
posit(int)??????????????? balance?
????????????????@assignable?? balance
?????????
????????????????????@invariant
? 1: ???????
???????balance??????????????
0?????????????????????
?? ????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
??????????????????????????
?????????????????????????
????? (assignable)??????????????
?????????????????????????
?????????????????????????
?????????????????????????
????????????
4.1 ???????
???????????????????JML???
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
???????
4.1.1 ????????
????????????????????????
?????????????????????????
??????????????? 0%??? 100%????
4.1.2 ???????
????????????????????????
??????????????????????
4.1.3 ????????????
????????????????????????
?????????????????????????
????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
? (@assignable)?????????????????
???????????????????
4.2 ???
? 1????????????BankAccount???
???????????????????
???? void??????getBalance???? 1?
????????????????? \result????
??????? BankAccount???????????
?? 1/1????
?????????????BankAccount(int)???
?????deposit(int)?????withdraw(int)???
?? 3????????????withdraw?????
?????????????????????????
?????????????????????????
???????? BankAccount??????????
?? 2/3????
??????????????????BankAccount()
????????BankAcount(int)????????de-
posit(int)?????withdraw(int)????? 4???
???????? 3 ???????????????
balance??????????withdraw(int)?????
??????????????? BankAccount???
?????????????? 3/4????
?? ????
?????????????????? JML???
?? [2]???????4???????????? Java
??????? JML???????????????
????????????JML????? Javadoc?
???? JMLdoc??????????????
5.1 ????????????
???? 2????-??????????????
???????????? 5/6??IntegerSetAsTree?
?????????????????????????
????????????????????? void?
??????? 6????????5????????
??????????????????
5.2 ??
??????????????public???????
??? 100%????JML?????????????
??????????
?????????????0%?100%??????
??????????????????? int? boolean
?? primitive???????????SLList? int?
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
? 3???????????????????????
??????primitive??????????????
????????
????????????????????????
?????????????????????????
??????????????????????
?? ????
6.1 ??????????????
JML?????????????????????
?????????????????????????
?????????????????????????
??????????????????
? 2: ????????????
Return Value Parameter Field Variable
Visibility All Public All Public All Public
BoundedStack 6/6 6/6 1/2 1/2 0/1 {
DLList 4/4 4/4 3/4 3/3 { {
SLList 5/5 5/5 5/5 3/3 { {
IntegerSetAsTree 5/6 5/5 0/6 0/3 0/1 {
1. ?????????????????
2. setter/getter?????????
3. primitive????????????
6.2 ???? JML??????
????????? [8]?????????????
????????????????????? JML?
????????????????????
6.3 ?????????
????????????????????????
????????????? [7]??????????
?????????? 4????????(2)????
?????????????????????????
??????????????????????????
?? ????
??????DbC???? JML???? Java??
?????????????????????????
???????????????JML???????
?????????????????????????
????
?????????????????????????
??
?????????????????C(21500036)?
????????? IT ?????????????(?
?????????????????????????
?) ???????
????
[1] Meyer, B.: Object-oriented software construction
(2nd ed.), Prentice-Hall, Inc., Upper Saddle River,
NJ, USA (1997).
[2] JML, http://www.eecs.ucf.edu/~leavens/JML/.
[3] OCL, http://www.omg.org/spec/OCL/.
[4] Knauth, T., Fetzer, C. and Felber, P.: Assertion-
Driven Development: Assessing the Quality of Con-
tracts Using Meta-Mutations, Proceedings of the
IEEE International Conference on Software Test-
ing, Verication, and Validation Workshops, Wash-
ington, DC, USA, IEEE Computer Society, pp.
182{191 (2009).
[5] Cheon, Y. and Leavens: A Runtime Assertion
Checker for the Java Modeling Language, In-
ternational Conference on Software Engineering
Research and Practice (SERP ?02)?pp. 322{328
(2002).
[6] Flabagan, C., Leino, K. R. M., Lillibridge, M., Nel-
son, G., Saxe, J. B. and Stata, R.: Extended static
checking for Java, Proc. of the ACM SIGPLAN
2002, pp. 234{245 (2002).
[7] Muto, Y., Okano, K. and Kusumoto, S.: A Vi-
sualization Technique for the Passage Rates of
Unit Testing and Static Checking with Caller-
Callee Relationships, In proc. of Parallel and Dis-
tributed Processing with Applications Workshops
(ISPAW), 2011 Ninth IEEE International Sym-
posium, pp. 336{341 (online), DOI: 10.1109/IS-
PAW.2011.54 (2011).
[8] ????????????????????????
??????? JML??? ESC/Java2?????
?????????????????? D?Vol. 91,
No. 11, pp. 2719{2720 (2008).
